Watersheds provide numerous ecosystem services to downstream communities often with no cost to them. Although these services are valuable to humans, they do not have monetary values attached to them, making their total economic value quite ambiguous. This ambiguity results in the non-optimal use of the natural resources that leads to the degradation of the watersheds. One approach that could address this issue is payments for ecological services (PES). The main objective of this study was to estimate the willingness-to-pay for improved watershed services by domestic water users within the Layawan Watershed in Oroquieta City. It employed the contingent valuation method to assess the willingness to pay of water users. More than 50% of the respondents voted positively to the referendum question which is whether they are willing to pay a certain amount for the conservation of the Layawan Watershed or not. The computed mean willingness to pay amounts were Php 57.48 and Php 53.89 per month per household for the parametric and non-parametric estimations, respectively. These amounts translate to 0.68% of the average monthly household income of the sample respondents, which is approximately Php 8 198.84. The amounts computed may serve as bases for a water user fee that may be collected from the domestic water users in the Layawan Watershed as buyers of the watershed services.
Compounding the problem is the highly degraded state of most watersheds in the country. Of the 16 million hectares of upland areas, only about 7 million hectares are covered with forests (Forest Management Bureau, 2011) . The rest are open lands covered with grasses or agricultural farms. This has resulted in significant impacts in downstream areas such as massive flooding, siltation of lakes and agricultural areas, and loss of lives. There are an estimated 24 million upland dwellers who are the de facto managers of these watersheds (Espiritu, Casin, & Camacho, 2010) . A key challenge therefore is how to optimize the role of upland communities in rehabilitating and conserving watersheds.
One promising approach being tested in many developing countries including the Philippines is payments for ecological services (PES). PES is a direct conservation approach that seeks to support the positive environmental externalities through the transfer of payments from the beneficiaries of the environmental services to those providing these services that are usually the upland communities (Mayrand & Paquin, 2004) . At present, a few PES schemes have been tried in some watersheds in the country with mixed results. In Balian Watershed, the downstream residents entered into an agreement with private landowners in the upland area in exchange for planting trees, forest protection and agroforestry practices. Non-cash payments included provision of free seedlings and forest guards. A voluntary PES scheme was also implemented in Mt. Kanlaon Natural Park where a local bottling company paid the local community for conservation activities such as reforestation and forest rehabilitation. Agroforestry training was also conducted for the upland farmers. In Bakun Watershed, two hydroelectric power plants paid the Bago-Kankanaey Tribe to undertake activities like agroforestry and reforestation projects. The indigenous tribe was also provided agricultural support and assistance in the formulation of their Ancestral Domain Sustainable Development and Protection Plan (Villamor & Lasco, 2009; Lasco & Villamor, 2010; Padilla, Tongson, & Lasco, 2005) . Under these PES initiatives, the beneficiaries of the environmental services were directly involved in the transaction and the service providers were compensated for the provision of the service. Three different buyers of watershed services were showcased in these PES schemes, namely hydroelectric power plant, local bottling company, and downstream residents. PES schemes vary depending on the site where they were implemented and the institutions involved in the transaction.
Valuation of raw water is necessary in the implementation of a PES scheme. Placing a monetary value on and pricing raw water is an effective mechanism to manage its use. However, not all service beneficiaries, particularly domestic users, are capable of paying additional tariffs for their use of water. Padilla et al. (2005) highlighted PES as a mechanism for poverty alleviation not only for the upland communities but also for the poor service beneficiaries who were being made to pay for their use of water. The study stated that for the poor people to be better off with PES, proper evaluation of benefits and costs of PES mechanisms is necessary. Since the 1960s, several non-market valuation techniques have been employed (Carson, Flores, & Meade, 2001 ) in attempts to put values on environmental goods and services that are normally accessed for free. One of these is the stated preference technique frequently referred to as contingent valuation method (CVM). CVM is an economic tool used to elicit the maximum willingness-to-pay (WTP) of the potential service user for an environmental good or service (Wedgwood & Sansom, 2003) . Although this technique has already been widely used, critics still question the capability of the method to accurately measure individuals' preferences. Whittington (2002) enumerated three reasons why is this so: (1) poorly executed contingent valuation (CV) survey, (2) weakly constructed CV scenario, and (3) poorly designed CV study resulting to failure in testing effects of variations in the design on the results of the survey. Gunatilake (2007) identified steps to come up with a successful CV study. These steps address the criticisms on the method.
Despite the criticisms, a number of contingent valuation (CV) studies have been carried out over the last ten years. Water supply and sanitation was one of the areas where CVM was first applied (Whittington, 1998) and it still remains as one of the most popular areas for CV studies. In the Philippines, CVM has been applied to a number of research studies assessing the WTP of domestic water users for improved water services. In 2007, Amponin et al. estimated the willingness to pay by domestic water users in Tuguegarao City for the protection of the Peñablanca Protected Landscape and Seascape (PPLS). A similar study was conducted by Calderon et al. in 2005 where a water user fee was estimated for households in Metro Manila. In some cases, results of this type of study have been used in the implementation of PES schemes wherein the beneficiaries of water resources themselves are made to pay for the conservation of the resource.
The paper discusses the willingness to pay of domestic water users in Oroquieta City, Misamis Occidental for the conservation of the Layawan Watershed. Specifically, the paper evaluates the level of awareness of the domestic water users on the importance of watersheds in the provision of sustainable water supply, identifies the factors that affect willingness to pay, and assesses how the mode of payment (mandatory and voluntary) and the information given on who will pay (all water users and domestic water users only) affect the respondents' willingness to pay. The mean willingness-to-pay estimate derived from this study may serve as basis for the collection of a water user fee under a PES scheme in Layawan Watershed.
Methodology
The contingent valuation method (CVM), a stated preference technique, was used to estimate households' willingness-to-pay for the conservation of the Layawan Watershed, which is situated in the Mt. Malindang Range Natural Park (MMRNP), a protected area in Misamis Occidental, Philippines. The survey was conducted in 11 barangays, namely: Buntawan, Dolipos Bajo, Dolipos Alto, Talairon, Talic, Villaflor, Upper Langcangan, Lower Langcangan, Taboc Norte, Layawan, and Poblacion II. These barangays have the Layawan Watershed as their main source of water supply and thus considered as major stakeholders of the watershed.
Three focus group discussions (FGDs) participated by agencies involved in the management of MMRNP, irrigator-farmers and domestic water users were conducted to gain insights from the major stakeholders of Layawan Watershed on the current condition of the watershed, problems within the watershed, and awareness on the role of watersheds in providing sustainable supply of water resources. In addition, the results of the activity were used to fine-tune the survey questionnaire and generate bid amounts that were used in the survey.
Study Site
Layawan Watershed is one of the 15 major watersheds in the Mt. Malindang Range, a major rain-catchment area in the Zamboanga Peninsula that supplies water to the provinces of Misamis Occidental, Zamboanga del Sur, and Zamboanga del Norte (Baretto-Lagunzad & Ong, 2006) . Its headwaters are located in Brgy. Sebucal and has a highest elevation at the North Peak reaching up to 2 183 meters above sea level. The watershed covers 33 barangays in six towns in Misamis Occidental and drains into the Layawan River to the coastal zone of Oroquieta City. It has a total area of 10 706 hectares, of which 6 198 hectares are classified as forest, 4 424 hectares as cropland, 57 hectares are planted with lowland rice paddy, and 27 hectares are classified as built-up area (2010). Water from the Layawan watershed is mainly used for domestic and agricultural activities. Over the years, the watershed has been exposed to destructive activities such as illegal logging, encroachment, and timber poaching. These resulted in an 18% decrease in forest cover from 1973 to 2010 (Figure 2 ). The declaration of Mt. Malindang as a protected area (Republic Act 9304) has helped reduce destructive activities in the upland portion of the watershed, thus conserving the water resources provided by the watershed. It has been observed that the Vol. 6, No. 1; 2013 amount for the program because of their inability to pay. As a result, the study only focused on estimating the willingness to pay of domestic water users in Oroquieta City. The survey covered 11 lowland barangays in Oroquieta City. These barangays are located within the Layawan Watershed and are beneficiaries of the environmental services provided by the watershed, especially water.
Socioeconomic Profile of Respondents
The survey only involved household heads or household members who were at least 18 years of age at the time of interview. For this reason, a mean age of 48 years was obtained. Respondents' age ranged from 18 to 90 years. For the same reason, the survey revealed a higher percentage share for married people at 75%.
In terms of gender ratio, 70% of the respondents were female. Based on the census results of 2007, the number of males in Oroquieta City between ages 45-49 was almost half the total population (49%) within that age range (National Statistics Office). The higher number of female respondents in the survey can be attributed to the time the interview was conducted. The interview was done during daytime for seven days. It can be assumed that generally, women were the ones left in the house during the day while the men went to work. Furthermore, 31% of the respondents were unemployed/housewife while 21% were self-employed. Most of the self-employed respondents ran a small sari-sari store in front of their houses and these were generally women.
Data on educational attainment showed that 22% of the respondents finished high school, 21.30% reached high school level while 21.05% were college graduates. Only 0.50% had no formal schooling. Based on the Population Census of the Year 2000, only 4.8% of the total population of Oroquieta City was illiterate. Majority of the population reached at least elementary education. In terms of household data, on the average, there were three adults and one child per household, and two household earners per household. The average household income obtained was Php 8, 198.84 . A high percentage of the population (90%) had electricity connection. Only 5% of the respondents were members of an environmental organization; but most of the respondents were members of women's organizations and agricultural organizations.
Perception and Awareness about Watersheds and Mt. Malindang
The respondents' perception and awareness about watersheds and Mt. Malindang were assessed. familiar with MMRNP learned about the national park from relatives and friends. This shows that information about Mt. Malindang is being passed on to generations by word of mouth. Other sources of information were radio (30%), school (12%), television (8%), and others (7%).
The respondents were presented with statements about MMRNP and the Layawan Watershed. Results are summarized in Table 1 . The positive response on the statements presented to the respondents can be attributed to the recent flash flood that hit Cagayan de Oro and Iligan City in Region 10. The people became more aware of the important role of the watersheds and were worried that if they do not protect Mt. Malindang, the same thing could happen to them as well.
Factors Associated with Willingness to Pay
Among other things, the study aimed to evaluate the effects of mode of payment, information as to who will pay the water user fee, and gender on willingness to pay. The result given in Table 2 indicates that there is no significant difference in the willingness to pay (WTP) of domestic users under a mandatory payment and domestic users under a voluntary payment scheme at 5% level of significance. Moreover, as shown in Table 3 , there is no significant difference in the WTP of respondents who were informed that all water users will pay and respondents who were informed that only domestic water users will pay.
Thirteen variables were tested as to their association with the respondents' WTP (Table 4) . Among the considered variables, only educational attainment of the respondents and the bid amount assigned to the respondent are associated with the respondents' WTP. Moderate association between these variables and the willingness to pay of the respondent was observed. The association can be further described in Tables 5 and 6 . It can be seen that generally, as the educational attainment of the respondent gets higher, there is a tendency for the respondent to be not willing to pay. Also, as the bid assigned gets higher, the proportion of respondents who will be willing to pay decreases as well. The results of the logistic regression are summarized in Table 7 . The estimated coefficient of bid amount indicates that the log odds of being willing to pay decreases by 0.0234 for every peso increase in the bid amount, holding other factors constant. Furthermore, for every peso increase in the bid amount, the odds that the respondent is willing to pay over not willing to pay is 0.977.
On the other hand, the estimated coefficient of total household income indicates that the log odds of being willing to pay increases by 0.00004 for every peso increase in the total household income, holding other factors constant. For every peso increase in the total household income, the odds that the respondent is willing to pay over not willing to pay is 1.0001. Table 8 shows the distribution of respondents across the six bid amounts used in the contingent valuation survey, which shows the expected negative relationship between bid amount and percentage of YES responses. At the lowest bid amount of Php 10.00, 94% of the respondents answered YES to the WTP question, while only 12% of respondents presented the highest bid amount of Php 200.00 answered YES. All in all, 51.4% of the respondents revealed that they were willing to pay the bid amount that was presented to them during the survey. (Table 9 ). These WTP estimates translate to 0.70% for the parametric estimate and 0.66% for the non-parametric estimate of the average monthly income household of the respondents, which is around Php 8,198.84.
Logistic Regressions and WTP Estimates of Subgroups
Logistic regressions were also performed on subgroups of the sample: a) payment scheme (mandatory vs. voluntary), b) information on which users will pay (all water users vs. domestic water users only), and c) interaction between payment scheme and information on which users will pay.
3.5.1 By Payment Scheme Table 10 shows the distribution of YES responses by payment scheme and across bid amounts. The expected behaviour of decreasing YES responses with increasing bid amounts can be observed in both payment schemes. At the lowest bid amount of PhP10/household/month, about 97% and 91% of the respondents under the mandatory and voluntary schemes, respectively, expressed willingness to pay. At the highest amount of Php 200/household /month, these decreased to about 15% and 9%, respectively. 
Voluntary payment scheme
The estimated logit model for the voluntary payment scheme is: For this model, only bid amount was found to be a significant factor at 10% level of significance Table 11 ). The estimated coefficient of bid amount indicates that the log odds of willing to pay decreases by 0.0225. For every peso increase in the bid amount, the odds that the respondent is willing to pay over not willing to pay is 0.978. The logistic output for the mandatory payment scheme (Table 12) shows that aside from bid amount, educational level and awareness on the role of forest were also found to be significant at10% level of significance.
The estimated coefficient of bid amount indicates that the log odds of willing to pay decreases by 0.0227 for every peso increase in the bid amount, holding other factors constant. This means that for every peso increase in the bid amount, the odds that the respondent is willing to pay over not willing to pay is 0.978. Meanwhile, the estimated coefficient of "elementary" indicates that the log odds of willing to pay decreases by 0.6941 for those whose educational attainment is elementary compared to those who have no schooling at all. The odds that the respondent is willing to pay over not willing to pay for those whose educational attainment is elementary is 0.50 compared to those who have no schooling at all.
The estimated coefficient of "vocational" indicates that the log odds of willing to pay increases by 1.5020 for those whose educational attainment is vocational compared to those who have no schooling at all. The odds that the respondent is willing to pay over not willing to pay for those with vocational educational attainment is 4.49 compared to those who have no schooling at all.
The estimated coefficient of "awareness on the role of forest in the provision of watershed protection services" indicates that the log odds of willing to pay increases by 0.5093 for those who said yes compared to those who said no. The odds that the respondent is willing to pay is 1.664 or almost 2 times higher for those who are aware of the role of the forest relative to those who are not aware.
WTP estimates based on payment scheme
The mean WTP under the mandatory and voluntary payment schemes were estimated using the logit and nonparametric approaches. Based on these results, the null hypothesis that there is no significant difference in the mean WTP under the mandatory and voluntary payment schemes is rejected. The distribution of respondents who answered YES to the WTP question by information group (i.e. all water users will pay vs. only domestic water users will pay) and across bid amounts is given in Table 14 . As expected, a negative relationship between bid amount and YES responses could be observed.
By Information on Who Will Pay

Information that All Water Users Will Pay
The estimated logit model for the subgroup that was informed that all water users will pay is:
log ( 1) For this group, the factors that were found significant at 10% level of significance are total household income, age, gender, whether the respondent knows what protected area is or not, and bid amount (Table 15) . As expected, bid amount has a negative relationship with the log odds of a YES answer. That is, for every peso increase in the bid amount, the odds that the respondent is willing to pay over not willing to pay is 0.975.
On the other hand, total household income has a positive relationship, which means that the odds that a respondent who is informed that all water users will pay increases slightly as total household income increases.
The log odds that a respondent is willing over not willing to pay increases as the respondent gets older, decreases if the respondent is male relative to female, and increases by almost 2 times if the respondent knows what a protected area is relative to if the respondent does not know. For the sub-group informed that only domestic water users will pay, only bid amount turned out to be a significant variable at 10% level of significance (Table 16 ). The estimated logit model is:
Again, the model shows the expected negative relationship between the log odds of being willing to pay with the bid amount. For every peso increase in the bid amount, the odds that the respondent is willing to pay over not willing to pay is 0.979. Table 17 shows that more respondents (54%) who were informed that only domestic water users will be made to pay answered yes to the WTP question compared to those informed that all water users will be made to pay (49%). Furthermore, the mean WTP of those classified in the domestic water users group (Php 68.77) is significantly higher compared to the all water users group (Php 58.54) at 5% level of significance using the estimated logit model. A similar trend can be observed in the result using nonparametric approach, where the mean WTP of the domestic water users group (Php 57.21) is significantly higher than the all water users group (Php 50.75). One possible explanation for this is the difference in the average monthly water expenditure between the two groups. The average monthly water expenditure for those classified in the domestic water users group is lower by Php 35.00 compared to those in the all water users group. This gives them more money to spend for additional water fee. Moreover, about 30% of the respondents in the domestic water users group were not connected to any water distributor, compared to 24% for the other group. Those who were not connected to any water distributor may feel more obligated to pay for improved water services than those who were already paying.
WTP Estimates by Information on Who Will Pay
Based on these results, the hypothesis that there is no significant difference in the mean WTP of respondents who are informed that all water users will be made to pay and respondents who are informed that only domestic water users will be made to pay is rejected.
By Pairwise Combination of Payment Scheme and Information on Who Will Pay
The mean WTP of respondents simultaneously considering the payment scheme and information on who will pay was also evaluated. Table 18 shows that in general, the expected negative relationship between the percentage of YES responses against bid amount can be observed for the four subgroup combinations.
Voluntary Payment-Domestic Water Users
The estimated logit model for the subgroup presented with the scenario of voluntary payment and only domestic water users will pay is: The factors that were found significant for this group of voluntary-domestic users at 10% level of significance are total household income and bid amount, and both exhibit the expected positive and negative signs, respectively. As shown in Table 19 , for every peso increase in the bid amount, the odds that the respondent is willing to pay over not willing to pay is 0.975. On the other hand, the odd of willingness to pay of a respondent classified in the group of voluntary-domestic increases slightly as total household income increases.
Mandatory Payment -Domestic Water Users
The estimated logit model for the subgroup presented with the scenario that payment is mandatory and that only domestic water users will pay is:
The factors that were found significant in this group at 10% level of significance are whether the respondents are familiar with Mt. Malindang or not, whether or not they are aware about the role of the forest, and bid amount. As expected, bid amount has a negative effect on the log odds of being willing to pay (Table 20) . For every peso increase in the bid amount, the odds that the respondent is willing to pay over not willing to pay is 0.981. On the other hand, the odds of willingness to pay of a respondent classified in this group is around 2.50 times higher for those respondents who are familiar with Mt. Malindang compared to those who are not familiar. Finally, the odds of willingness to pay of a respondent is around 2 times higher for those respondents who are aware about the role of forest compared to those who are not aware.
Voluntary Payment -All Water Users
The estimated logit model for the subgroup presented with the scenario that payment is voluntary and all water users will be made to pay is: For this model, only bid amount was found to be significant factor at 10% level of significance. In this case, the odds that the respondent is willing to pay over not willing to pay for every peso increase in the bid amount is 0.979 (Table 21) .
Mandatory Payment -All Water Users
The estimated logit model for the group presented with the scenario that payment is mandatory and all water users will pay is: For this model, the factors that were found significant at 10% level of significance are total household income and bid amount, both of which exhibit the expected positive and negative signs, respectively (Table 22) . For every peso increase in the bid amount, the odds that the respondent is willing to pay over not willing to pay is 0.976. On the other hand, the odds of willingness to pay of a respondent classified in this group of voluntary-all water users increases slightly as total household income increases. Table 23 shows that for the subgroup voluntary-all water users, only 48% of the respondents said YES to the WTP question, while the mandatory-only domestic water users and mandatory-all water users subgroups had 50% of respondents expressing willingness-to-pay to the bid amounts presented to them.
Among the four formed groups, the highest percentage of respondents who are willing to pay for a given bid amount are those whose payment scheme is voluntary and the information on who will pay is only domestic water users, while the lowest came from those with the same payment scheme but the information on who will pay is all water users (Table 29 ). In terms of the mean WTP, using both parametric and nonparametric approaches, the highest amount was generated from the group of those respondents classified as voluntary-only domestic water users. Based on the one-way ANOVA technique, it can be said that at least one of the subgroups mean WTP is significantly different from the other. Table 24 gives the pairwise comparison of the four subgroups formed. Using the Tukey's studentized range (HSD) mean comparison, it can be concluded that only the subgroup voluntary-only domestic water users is significantly different from the other 3 subgroups, while these 3 subgroups are not significantly different from each other.
Conclusion
In general, the people of Oroquieta have a high level of environmental awareness. Majority of the respondents agreed that it is important to manage and protect the watershed in order to have a sustainable supply of water as well as lessen the effects of natural disasters as what happened in Iligan City and Cagayan de Oro in 2011.
www.ccsenet.org/jsd Journal of Sustainable Development Vol. 6, No. 1; 2013 Majority (51.4%) of the respondents are willing to pay for improved watershed services. The study also reveals that there is no significant difference among the willingness to pay estimates of the split samples. About thirteen variables were tested as to their association with respondent's willingness to pay. Only educational attainment and bid amount were found to have a moderate degree of association to the respondent's willingness to pay. The study shows that as the educational attainment of the respondent gets higher, the less likely the respondent is willing to pay. In the same manner, as the bid amount assigned increases, the proportion of respondents who will be willing to pay decreases.
The mean WTP estimated using parametric and nonparametric approaches are Php 57.48 and Php 53.89 per household per month, respectively. The mean WTP estimates based on payment schemes were also computed. It can be seen that the mean WTP of the mandatory group of respondents (Php 78.09) is significantly higher compared to the voluntary group (Php 66.19) at 5% level of significance using the estimated logit model. In terms of the information on who will pay, the mean WTP computed of those classified in the domestic water users group (Php 68.77) is significantly higher compared to the all water users group (Php 58.54) at 5% level of significance using the estimated logit model. It can therefore be concluded that the hypothesis that there is no significant difference in the mean WTP of respondents under the mandatory and voluntary payment schemes, and between those who are informed that all water users will be made to pay and respondents who are informed that only domestic water users will be made to pay, is rejected. Meanwhile, the mean WTP amount was also estimated for the subgroups. Using Tukey's studentized range (HSD) mean comparison, it can be concluded that only the subgroup voluntary-only domestic water users is significantly different from the other 3 subgroups, while these 3 subgroups are not significantly different from each other.
Oroquieta City residents are willing to pay because they want the watershed to continue producing environmental services such as flood control, biodiversity conservation, recreation, and carbon sequestration. Because of the unexpected disaster that happened in Cagayan de Oro and Iligan City in December 2011 which was said to be caused by illegal logging in the area, the people of Oroquieta became more concerned about the state of their forests and how their degradation could cause the death of thousands of people. On the other hand, respondents are not willing to pay mainly because they cannot afford the assigned bid amount. A relatively large percentage of the total households interviewed were from rural barangays and have relatively low income.
Using the parametric mean WTP estimate, a total of Php 3 292 224.48 can be collected annually from a population of 4 773 households living in the lowland barangays of Oroquieta that fall within the boundary of the watershed. This is more than the annual budget allotted by the government to Mt. Malindang which s around Php 2.4M.
In terms of fund management, the respondents were informed that the fund would be deposited to the Integrated Protected Area Fund (IPAF) managed by the Protected Area Management Bureau (PAMB), a multi-sectoral body comprised of representatives from government and non-government organizations, people's organizations, the indigenous peoples, academe, and the religious sector. Generally, the respondents do not have any issues on this because the PAMB is a multi-sectoral body. For the collection of the water user fee, majority of the respondents (83%) liked the proposal to collect the fee as a surcharge on their water bill. Those who did not like the proposal just do not want to have an increase in their water bill and thus prefer other ways of collecting the fund.
